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There are analyzed some of the main aspects related to the causality of preeclampsia, privileging two types of models: the clinic
model and the epidemiologic model, ﬁrst one represented by the hypothesis of the reduced placental perfusion and the second
one considering the epidemiologic ﬁndings related to the high levels of psychosocial stress and its association with preeclampsia.
It is reasoned out the relevance of raising the causality of the disease from an interdisciplinary perspective, integrating the valuable
information generated from both types, clinical and epidemiologic, and ﬁnally a tentative explanatory model of preeclampsia is
proposed, the subclinical and sociocultural aspects that predispose and trigger the disease are emphasized making aspects to stand
out: the importance of reduced placental perfusion as an indicator of individual risk, and the high levels of physiological stress, as
a result of the unfavorable conditions of the psychosocial surroundings (indicator of population risk) of the pregnant women.
1.Background
The several research studies that have been made—practical-
ly all over the world—to clarify the causality of preeclampsia
have not reached their goal, although they have yielded a
more precise knowledge about the mechanisms related to
the pathophysiological processes of disease as well as the
identiﬁcation of diﬀerent risk factors and the emergence of
new therapeutic measures [1–11]. The absence of a uni-
versally accepted explicative model about the preeclampsia
genesis is due to various reasons, among them, it is impor-
tant to mention the complexity of the disease, universal
distribution with variable risk factors at diﬀerent latitudes
in diﬀerent ethnic groups, and diversity-documented risk
indicators that vary depending on whether the approach
is epidemiological, clinical, or basic. Usually, the research
related with clinical-pathological processes is performed by
examining and scrutinizing features related with individual
causal factors, in this respect, the modern molecular research
techniques have allowed a scrutiny on biological processes
that would have been unimaginable some years ago. The
research on preeclampsia is within the same logic, which
has allowed the clariﬁcation of diverse molecular processes
related to the disease appearance, even when the disease
causality remains enigmatic. It is important to reestablish
the necessity to, simultaneously to the meticulous study
of the biochemical and molecular processes related to
the pathophysiology mechanism of the disease, investigate
in detail the population features—of pregnant women
groups—of socioepidemiological and psychosocial nature,
that represent the vulnerability framework or sociocultural
protectionofpregnantwomen.Thisframeworkispotentially
the trigger element for the expression of individual risk
factors—genetic, constitutional, and obstetric—leading to
clinical manifestation of preeclampsia. The statement that
the sociocultural framework of the gestational women
could represent the triggering element for the preeclampsia
expression, which is based equally on empirical studies [12–
14]—thatshowtherelationofunfavorablepsychosocialcon-
ditions with a higher disease occurrence—as on theoretical
approaches that causally link the stress perception originated
by the daily human interaction situations with characteristic2 ISRN Obstetrics and Gynecology
neurochemical alterations of physiological stress [15–20].
In this respect, it is convenient to consider the pertinence
of the conceptual and methodological approaches that
have been made to elucidate the preeclampsia genesis. The
theoretical scientists recognize that the classic empirical
studies, characterized by an unidisciplinary approach, have
notbeenthebeststrategyforthecomplexproblemsolutions.
From their point of view, the most desirable is to make
interdisciplinary studies that allow a wider exploration
from diﬀerent perspectives, with a greater possibility of
establish clear causal relationships with a better explicative
capacity [21]. In reference to preeclampsia, the diﬀerent
perspectivesarerepresentedprimarilybytheresultsobtained
with diﬀerent methodological procedures—that implicate
diﬀerent conceptual approaches—in such a manner that the
obtained information through diverse clinical, basic, and
epidemiological study designs represents a valuable, though
fragmented, empirical, and conceptual wealth that would be
worthy to articulate with organizational cognitive purposes,
in order to search for possible relationships between the
diverse ﬁndings, that allow a wider and more coherent vision
of the disease and of the multidimensional features that
precede and characterize it.
From the various methodological approaches—of epi-
demiological nature—to identify the causal sequence of
preeclampsia, we must cite the one concerning investigations
related to the perception of the psychosocial environment
that the pregnant woman has and its impact on health
conditions through the gestational process and speciﬁcally
on the association with the toxemia expression. There are
numerous studies that clearly document the association
between the psychosocial stressors presence, the lack of
psychosocial support, and a higher frequency of preeclamp-
sia within diverse work, social, and hospital environments
[22–28]. The association of anxiety conditions—as a con-
sequence of individual psychological characteristics—with
the disease appearance has also been documented [29,
30]. The evidence showed by Ringrose in 1961 [31] using
the Minnesota Multiphasic Personality Inventory (MMPI)
implicates personality decompensation during pregnancy
resulting from stress as the etiological mechanism in toxemia
of pregnancy. The author’s clarity about the importance of
the emotional in the occurrence of the disease is the most
signiﬁcant of his study, even when the instrument used
has not been the most appropriate one, an understandable
situation regarding that is a study from 50 years ago and
that the psychosocial stress measurement constructs that
we nowadays have, and that have been designed to be
applied to a healthy population, did not exist. The individual
psychosocial aspects jointly with the sociocultural context
of gestational women represent an inquiry ground that
has to be studied in depth. It is important to highlight
the identiﬁcation of a population common denominator—
psychosocial stress—that can be produced by various cir-
cumstances; economic adversity, work diﬃculties, family or
social pressures, aﬀective or emotional conﬂicts; and that
whencoexistswithalackofpsychosocialsupporthasshowed
a consistent association with the preeclampsia expression.
Consequence of this ﬁndings has been the elaboration and
validation of constructs [32, 33]i no r d e rt oe v a l u a t ei n
a reliable manner the presence and magnitude of both,
psychosocial stressors—stressors are represented by those
familiar, work, economic, social, and cultural situations that
require and exceed the personal resources of the individual
in such a manner that represent threat, harm, or challenge—
andpsychosocialsupport—whichisrepresentedbythesocial
and familiar environment from which the individual satisﬁes
its needs for social, aﬀective, communication, solidarity, and
economic acknowledgement. It is important to mention
that there are practically no empirical studies that connect
or integrate these relevant epidemiological ﬁndings to the
clinical research designs directed to solve the preeclampsia
causality question. The omission or underutilization of
epidemiological indicators in clinical or basic approaches—
even when there is no explication to do it—could obey to
that they seem to be far from clinical manifestations and
molecular processes of the disease, even though there is also
another perspective that lets place population indicators as
nonspeciﬁc predisposing factors that precede temporarily
individual risk factors, which are closely linked to them
and are able to determine the clinical expression of disease.
A plausible explanation for this arguments is found in
the works on allostasis—physiological processes that allow
the organism to achieve stability through change—and
allostatic load developed by Bruce McEwen. He argues
that the failed response to chronic stress can promote
and exacerbate pathophysiological processes through the
derailment of immunological, cardiovascular, metabolic,
and neural mechanisms, which are often accompanied by
changes in personal behavior, such as poor diet, lack of
exercise, and lack sleep. The allostatic load is represented
by the coexistence of ineﬃcient homeostatic mechanisms
and inappropriate personal behavior of lifestyle; it is the
result of the sum of unfavorable sociocultural situations
that the individual is unable to cope successfully, and
that predisposes the expression of pathology due to the
diminished capacity of biological resistance resulting from
alterations of physiological adaptive mechanisms [19, 20].
These approaches that are rooted in the classic pioneering
work of Selye [15, 16] and have been developed by several
authors, among which Milsum [34] and Cassel [35]m u s tb e
cited that have reached a high level of scientiﬁc clarity and
strengthinMcEwen’scontributions,whichcanbeconsidered
as a powerful conceptual tool for addressing a variety of
health problems unsolved, among which preeclampsia must
be included.
2. Problem Location
From an epidemiological approach, causal models consider
diﬀerent types of risk factors according to their temporal
location in relation with the occurrence of the disease; from
this view, we can mention, among others, the predisposing
factors and the precipitating ones [36]. The former may
precede by weeks, months, or even years the onset of the
disease; precipitating factors, instead, are the immediate pre-
decessor of the clinical expression of a pathological process.
The application of this simple epidemiological scheme toISRN Obstetrics and Gynecology 3
investigationstudiesonthegenesisofpreeclampsia,letussee
in a more complete and comprehensive way the diversity of
variables and its attempt interaction at diﬀerent times of the
naturalhistoryofdisease,fromwhichitisessentialtoexplore
more widely the subclinical stage, since the identiﬁcation of
earlyriskindicatorswouldenablethetimelyimplementation
of interventions to minimize the severity of the disease,
and even their prevention. The existence of rigorous results
obtainedonpreeclampsia, bothclinicalandepidemiological,
does not guarantee the appropriate conceptual or method-
ological articulation of the ﬁndings obtained with both
approaches, since the nature of the concerning individual
or population is diﬀerent and consequently their conceptual
frames and methodological strategies also diﬀer [37]. It is
important to seek any theoretical or conceptual element that
would be able to articulate coherently the epidemiological
ﬁndingswithclinicalevidence,sothatthediversityofclinical
and epidemiological data form an articulated and coherent
corpus capable of appreciating more clearly the sequence of
events that occur in preeclampsia, in both subclinical and
clinically manifested stage, that is, the natural history of this
disease would have to be reconﬁgured, strengthening the
cognitive aspects that precede its clinical expression.
3. ExplanatoryModels of Preeclampsia
3.1. Clinical Model. A two-stage model of preeclampsia has
been proposed, as a useful conceptual tool to explain its
pathophysiology. In the ﬁrst stage and as the source of
the problem, the failure of placentation has been pointed
out. Among the diﬀerent molecules involved in placen-
tal neovascularization; vascular endothelial growth factor
receptors (VEGFRs) and type I receptor of angiotensin II
(AT1) mediate important molecular signaling pathways of
the maternal circulatory system and fetal growth. VEGFR1
and VEGFR2 are functional receptors for the placental
growthfactor(PLGF)andvascularendothelialgrowthfactor,
respectively; when the interactions established between these
molecules are altered, the molecular signaling pathways
aimedto maintain homeostasis arealsomodiﬁed. Ithasbeen
suggested that altering the balance between angiogenic and
antiangiogenic substances signalization is closely related to
theoccurrenceofpreeclampsia[11,38].Fromthiscondition,
some women pass to the second stage: systemic dysfunction,
in which is exacerbated the hypoxia of the placenta and
typical signs of this clinical condition, such as hypertension,
proteinuria, coagulationproblems, andliver dysfunction, are
expressed. It should also be mentioned that, in obstetric
conditions characterized by excessive placental tissue, such
as molar pregnancy and multiple gestation, the frequency
of the disease is increased. Importantly, reduced placental
perfusion is not unequivocally associated with the disease
expression, as there is a variable proportion of women who
havenoclinicalsymptoms,therefore,itisfeasibletoconsider
that reduced placental perfusion per se is not a determinant
of disease, except in extreme situations, because they must
interact with other maternal characteristics for preeclampsia
to be clinically expressed.
Investigationsorientedtogodeeponindividualvariables
of pregnant women—genetic, constitutional, obstetric—
tentatively associated with the genesis of preeclampsia have
contributed original and valuable information about the dif-
ferent pathophysiological mechanisms of disease, although
its contribution has not been signiﬁcant to clarify the causal
network.
3.2. Epidemiological Model. Of the various approaches made
to the epidemiological problem of the genesis of preeclamp-
sia, it is important to highlight the one related to the
valuation of psychosocial environment of pregnant women,
considering that pregnancy demands adaptive eﬀorts not
only physical but also emotional and psychosocial. Dif-
ferent studies have documented the association of adverse
psychosocial and cultural conditions, with a higher fre-
quency of morbidity and mortality associated to gestational
process [39, 40]. Empirical approaches establishing a clear
association between a sociocultural or institutional context,
characterized by high levels of psychosocial stressors and
low psychosocial support, with the clinical expression of
preeclampsia [22, 24–26, 28]. These unfavorable psychoso-
cial conditions can be considered, from an epidemiological
perspective, as predisposing as well as precipitating factors
of the disease, which depends on the pregnant women’s
timing of exposure to psychosocial stress conditions. It is
logical to suggest that the unfavorable sociocultural context
of pregnant women is a “handicap.” This is expressed
clinically as an “disability” anatomically located in the
hypothalamic-pituitary-adrenal (HPA) axis leading to a
chronic physiological stress response that favors the expres-
sionofpreeclampsiainwomenwithindividualriskfactors—
genetic, constitutional, and obstetric—primarily due to the
derailment of the homeostatic mechanisms. In reviewing the
information related to the disadvantages of the sociocultural
context and its association with preeclampsia, we see that
the observations are located during development of the
gestational process, from the early stages of pregnancy,
almost to the expression of the disease. However, according
to data from diﬀerent studies, it can be inferred that
unfavorable psychosocial stress conditions or sociocultural
environment precede pregnancy. Epidemiological informa-
tion is of a signiﬁcant importance, mainly in the subclinical
period of preeclampsia, due to the identiﬁcation of tentative
population risk factors shown to be consistent in diﬀerent
empirical studies. Although the detailed analysis of each of
the indicators, both clinical and epidemiological, associated
with the genesis of preeclampsia is beyond the scope of
this document, you may refer some of the most important
ones according to what is documented in various studies
and shown schematically through a tentative causal model
of preeclampsia.
4. Proposal of anExplanatory
ModelofPreeclampsia
The proposal schematized in Figure 1 has been built upon
some elements of the Natural History of Disease. The
aspects highlighted are located in the subclinical stage as4 ISRN Obstetrics and Gynecology
they represent the potential risk factors associated with the
expression of preeclampsia and tentatively are part of its
causal network. The columns of the risk factors include well-
documented aspects of both population-related and clinical
in nature; it is noteworthy that both factors are present
not only at the beginning of pregnancy but even before
it. With regard to the triggers of the disease, both reduced
placental perfusion and high levels of physiological stress
postulatedasimportantconditionsfortheclinicalexpression
of disease. We believe that the development of studies
weighing up and deﬁning the interaction of population with
clinical risk factors will yield clearer and more accurate
information about the genesis of preeclampsia. Evaluating
the epidemiological variables and their role as predisposing
factors and triggers of the disease, there are results we have
obtained in various empirical studies in diﬀerent cities of
Mexico with groups of pregnant adolescents, in which the
risk of falling ill with preeclampsia is observed in groups
of pregnant adolescents with low socioeconomic status,
who showed high levels of psychosocial stress and low
psychosocial support was 2.5 to 4 times higher, than in the
group of adolescents with the same socioeconomic level,
but with signiﬁcant psychosocial support [24, 26, 41]. We
also noted that with values >13.9nmol/L of salivary cortisol
obtained before 20 weeks of gestation, the risk of falling
ill was 1 (100%) and with values ≤13.9nmol/L of salivary
cortisol, the probability of not getting ill was 1 (100%) [42].
The tentative preeclampsia causal model presented was
constructed with empirical data obtained by our working
group (socioepidemiological aspects and salivary cortisol)
with data reported in the international literature (epidemi-
ological and clinical) and with Bruce McEwen’s conceptual
contributions as theoretical support. We consider the model
applicable to groups of pregnant teens not only in Mexico
but in countries with similar sociocultural characteristics
in which teenage pregnancy is common and represents a
strong social and emotional pressure. The epidemiological
aspects already underpinned in studies documented in
various publications are the ones related to psychosocio-
cultural environmental partnership with the expression of
preeclampsia. A constant in these works strongly suggests
that although both the geographical context and the eco-
nomic and educational status of pregnant women diﬀer,
perceived chronic stress represents a common element that
precedestheexpressionofthediseaseandshouldberegarded
with greater attention in both clinical and epidemiological
studies aimed at establishing causation of preeclampsia.
The least explored aspect to be empirically validated is the
usefulness of cortisol as a predictor of preeclampsia. We have
preliminary results from an empirical approach carried out
in a cohort of 100 pregnant adolescents (measuring salivary
cortisol) in which we obtained negative and predictive values
of 1 (100%) for both estimates [42].
Although the results we obtained with salivary cortisol,
as a predictor of preeclampsia in pregnant adolescents, are
contradictory with the data obtained by other authors in
elderly women [43, 44], does not mean that they lack
validity. There are several empirical evidences and quasi-
experimental studies that show a clear association between
Subclinical stage
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stress conditions and salivary cortisol high values [45–
47]. A tentative explanation of these inconsistencies can be
sustained on clinical and age diﬀerences that exist between
adolescents and elderly women group, which may deter-
mine a diﬀerent neurophysiological response. In stressful
situations, healthy pregnant adolescents, are expected to
have an eﬀective adaptative response that is accompanied
by increased cortisol levels; if the stress is a cronical
condition, it prevents the cortisol returns to normal values
and becomes a risk factor [19]. In the group of elderly
women with preeclampsia it happens diﬀerent, as is frequent
that they present pathological processes that are associated
with preeclampsia, and often preeclampsia is accompanied
by complications, conditions that represent biological stress
thatbythemselvescoulddetermineanineﬃcientneurophys-
iological response with low values of cortisol.
5. Conclusion
The numerous studies conducted to understand the causal
network of preeclampsia, its diversity of approaches, and
variety of indicators identiﬁed in some way associated with
the disease have made extraordinarily diﬃcult the task of
systematizing the information and proposing an explanatory
model with universal acceptance. The simple model here
proposed is not intended to fully explain the series of eventsISRN Obstetrics and Gynecology 5
that occur in pregnant women prior to clinical manifestation
of the disease but aims to propose a tentative explanation
of the causal sequence—mainly in groups of adolescent
mothers—rigorously supported by information obtained,
which privileges the risk factors of psychosociocultural
nature, prevailing both in early pregnancy and in preges-
tational stage, which are associated with socioeconomic
disadvantage conditions (although not necessarily) and that
are closely linked to psychophysiological stress conditions,
whichencouragetheexpressionofindividualriskfactorsand
clinical manifestation of preeclampsia.
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